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•-Lin  this  'research-project  confidence  Intervals  were  determined  for  the  functions 
of  variance  component s^or  the  situations  listed  below.  -'These  included  one-sided 
and  two-sided  confidence  intervals. 

Since  no  method  is  available  for  exact  (exact  confidence  coefficients)  for 
confidence  intervals  on  the  functions  of  variance  components  considered,  confidence 
intervals  with  approximate  confidence  coefficients  were  examined.  In  each  case  large 
simulation  studies  were  conducted  to  determine  how. good  the  confidence  Intervals  are. 
In  cases  where  alternative  methods  are  available  they  were  compared  to  the  procedures 


in  this  project*-'' 

Confidence  intervals  were  examined  for  the  cases  listed  below. 


Model 

1.  Two-fold  nested  model 


Yij  - w  +  Ai +  Bij +  cijk 
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variables  A±,  B±jt  Cijk 

are  independent  normal.  Also 
1  *  1,  ...,  I |  j  *  1,  ...,  J {  k  ■  1,  ...,  K. 
Confidence  intervals  on  the  following  were  determined 
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Three-way  cross  classification  model  with  interactions 
Yijk  “  W  +  Ai  +  Bj  +  Fij  +  Ck  +  Gik  +  Hjk  +  Pijk 

tl A±3  “  ®  rCF±j]  -  <T[Ck]  -  ^[Gik]  -  Hjk]  «  ^CPljk]  -  0. 

Var[A^]  =  cj2;  var[B^]  -  a|;  vartF^]  -  a|;  var[Ck]  -  cj2; 

VarCGy]  «  02r  var[Hjk]  =  ajj;  var[Pljk]  -  a\. 

The  random  variables  A±,  B ^ ,  Ck>  Glk,  R^k>  P±jfc  are  independent  normal, 

A1  so  i  *  If  •  •  •  |  Ij  j  **  1|  •  •  •  |  Jj  k  ®  1^  •  •  •  |  K • 

Confidence  intervals  on  o\t  j2,  a 2  were  determined. 

A  d  L 


Two-way  cross  classification  model  without  interaction 
Yij  *  U  +Ai  +  Bj  +  Eij 

(TtA^l  ■  /[Bj]  -  ■  0;  var[A±]  ®  02;  var[B^]  ®  o|; 

varCE^j ]  ®  o|.  The  random  variables  A^,  B  ^ are  independent  normal.  Also 

i  *  If  •  •  •  f  j  *  If  •••f  J • 

Confidence  intervals  were  determined  on  the  following. 

°T  "  °A  +  °B  +  °E;  aA/<TT;  aB/oT;  aE/aT5  aA/aB’  aA /(°A  +  °B)  ;  °B/(aA  +  aB)  * 


Two-way  cross  classification  model  with  interaction 


V  +  A±  +  Bj  +  G±j  +  Eijk 


^CAj^]  -  f[Bj]  -  ^CGy]  -  JtE^]  *  0;  var[Ai]  -  02;  var[Bj]  -  ©2;  vartG^]  -  o* 

var[Ejjk]  ■  o|.  The  random  variables  A^,  B  ^ ,  G^ ,  E^k  are  independent  normal. 
Also  i  *  1,  ...,  I;  j  ®  1,  ...»  J;  k  ®  1,  ...,  K. 

Confidence  intervals  were  determined  for  the  following. 


al  +  al  +  °G  +  °E;  aA/oT;  °l/aV  CG/0T;  °E/ar 


5.  Let  indePe®dent  chi-square  random  variables  with  degrees 

2 

freedom  for  1  *  1,  2,  where  are  observable.  Confidence  Intervals  procedures 
were  determined  for  +  ^2^2  ^or  ^1  —  ^2  —  These  procedures  were  compared 

with  standard  procedures  developed  by  Welch  and  Satterthwalte  and  found  to  be 
significantly  better. 


6.  For  the  model  considered  in  5,  a  procedure  was  developed  to  determine  "exact" 

1  -  a  confidence  coefficients  on  Cj0^  +  ^2^2  *OT  C1  —  C2  —  T^e  wor<* 
means  that  for  any  e  >  o  the  confidence  coefficient  was  within  e  of  the  specified 
confidence  coefficient  1  -  a.  These  confidence  intervals  were  compared  with 
those  in  5  and  found  to  be  better  but  not  significantly  better. 


7.  Let  «  n£Sj/9i  be  Independent  chi-square  random  variables  with  n^  degrees 

of  freedom  for  1  ■  1,  2,  3  where  the  S|  are  observable.  Approximate  confidence 
intervals  were  determined  and  evaluated  for  C^0^  +  ^2^2  +  ^3^3  *or  They 

were  found  to  be  better  than  the  conventional  procedures  developed  by  Welch  and 


Satterthwalte. 
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8.  Let  ■  nS\/9  be  Independent  chi-square  random  variables  with  n^  degrees  of 
freedom  for  Is  1,  2,  3,  4  where  the  S*  are  observable.  Approximate  confidence 
intervals  on  9  were  determined  and  evaluated  where 


C191  +  C292 

c,e,  +  c.e. 

3  3  4  4 


where  >  0.  It  was  found  that  a  procedure  using  Satterthwalte's  method  was 
quite  adequate. 


9.  Let  be  independent  chi-square  rnadom  variables  with  n^  degrees  of 

freedom  for  i  =  1,  2,  where  are  observable.  Approximate  confidence  intervals 
were  obtained  and  evaluated  for  C^0^  -  ^292  w^ere  ^  >_  0.  These  confidence 
•  intervals  were  quite  good. 


10.  Let  -  niSi/®i  ke  independent  chi-square  random  variables  for  i  ■  1,  2,  3,  4 

where  are  observable.  Approximate  confidence  intervals  were  considered  for  the 
functions  of  0^  listed  below.  The  procedures  are  in  various  stages  of  completion 

(a)  0!  +  02  -  63 

(b)  (ex  +  e2)/e3 

(c)  e!  +  e2  “  e3  “  e4 

(d)  (e1  -  02)/03. 


yet  completed 
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